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(57)Abstract: 

PURPOSE: To provide a formation method of a buried wiring which 
can ensure flatness 6f a polishing surface and a buried wiring. 
CONSTITUTION: An insulation layer 12 is etched for forming a 
groove pattern 13 in the insulation layer 12 and an island pattern 
14 which is formed of the insulation layer 12 and is almost as high 
as the layer 12 inside the groove pattern 13 at a fixed interval. A 
conductive layer 15 is formed on the insulation layer 12 to bury the 
inside of the groove pattern 13. The conductive layer 15 is 
polished by chemical and mechanical polishing until the insulation 
layer 12 is exposed and a buried wiring 15 composed of the 
conductive layer 15 is formed inside the groove pattern 13. 
Thereby, the conductive layer 15 is chemically and mechanically 
polished making an opening width of the groove pattern 13 partially 
narrow and a buried wiring 16 wherein dishing phenomenon is 
prevented is formed. 
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FORMATION OF BURIED WIRING AND BURIED WIRING 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s h ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The process which forms the island pattern which consists of the insulating 
layer concerned and reaches the almost same height as the insulating layer concerned 
at intervals of predetermined in the slot pattern concerned while forming a slot pattern 
in the insulating layer concerned by etching an insulating layer, The process which 
forms a conductive layer on said insulating layer in the condition of embedding the 
inside of said slot pattern, The formation approach of embedding wiring characterized 
by performing the process which grinds said conductive layer by chemical mechanical 
polishing until said insulating layer is exposed, and forms embedding wiring which 
consists of the conductive layer concerned in said slot pattern. 

[Claim 2] Embedding wiring characterized by arranging the slot pattern formed in the 
insulating layer, and the island pattern which was formed in the slot pattern concerned, 
and which consists of the same quality of the material as the insulating layer 
concerned while embedding and reaching from the base of said slot pattern in said 
embedding wiring in wiring at the top-face height of said insulating layer at intervals 
of predetermined. 

[Claim 3] It is embedding wiring characterized by arranging each island pattern with 
which said each island pattern is arranged in the direction of a short hand of said slot 
pattern in embedding wiring according to claim 2 with a lap at the longitudinal 
direction. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the formation approach of 
embedding wiring and embedding wiring which are used for a semiconductor device 
about the formation approach of embedding wiring, and embedding wiring. 
[0002] 

[Description of the Prior Art] the production process of recent years and a 
semiconductor device - chemical mechanical polishing (it is described as CMP below 
Chemical Mechamical Polishing:) development of the approach of embedding using 
law and forming wiring is furthered. By this approach, the above-mentioned conductive 
layer is ground after forming a conductive layer on an insulator layer in the condition 
of embedding first the inside of the slot pattern formed in the insulator layer until an 
insulator layer top face is exposed by the CMP method. By this polish, the conductive 
layer which remained only in the slot pattern is considered as wiring. By this approach, 
since patterning of a conductive layer can be performed without [ without it uses 
corrosive etching gas, and ] raising substrate temperature, while becoming possible to 
raise the dependability of wiring, pattern processing of the copper which attracts 
attention as a wiring material in recent years becomes easy. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the terminal point detection 
approach of the polish in the CMP method is not established, he sets up more polish 
time amount and is trying to remove the conductive layer on an insulator layer 
completely by the manufacture approach of the above-mentioned semiconductor device. 
For this reason, polish reaches even the conductive layer in the slot pattern formed in 
the insulator layer. Thus, since the so-called dishing phenomenon in which polish of a 
conductive layer progresses mostly depending on the opening line breadth of a slot 
pattern arises when polish reaches even in a slot pattern, a hollow is formed in the top 
face of embedding wiring. The hollow by this dishing becomes a depth of 150nm or 
more in embedding wiring with a wiring width of face of 10 micrometers or more. 
Therefore, flattening of the polish front face cannot be carried out. 

[0004] And if an interlayer insulation film is formed, for example on the 
above-mentioned polish front face, the hollow configuration on the front face of polish 
will appear in the front face of this interlayer insulation film. If the upper embedding 
wiring is formed in the interlayer insulation film of the shape of such surface type 


using the CMP method in the same procedure as the above, a conductive layer will 
remain in [ else / in the slot pattern formed in the interlayer insulation film ] the 
above-mentioned hollow configuration. And when the above-mentioned hollow 
configuration is located between the conductive layers in a slot pattern, i.e., the upper 
embedding wiring, between the upper embedding wiring will short-circuit by the 
conductive layer which remained in this hollow configuration. Therefore, it becomes 
difficult to secure the dependability of multilayer-interconnection structure. 
[0005] 

[Means for Solving the Problem] In case the formation approach of embedding wiring of 
this invention for solving the above-mentioned technical problem forms a slot pattern 
in the insulating layer concerned by etching an insulating layer, it forms the island 
pattern which consists of the insulating layer concerned at intervals of predetermined 
in the slot pattern concerned. Then, it is characterized by forming embedding wiring 
which grinds the conductive layer which formed membranes on the insulating layer by 
chemical mechanical polishing, and consists of a conductive layer in a slot pattern. 
[0006] Moreover, embedding wiring of this invention is characterized by coming to 
arrange the island pattern which consists of the same quality of the material as the 
insulating layer concerned at intervals of predetermined while it reaches from the base 
of this slot pattern in embedding wiring at the top-face height of an insulating layer. 
[0007] 

[Function] By the formation approach of the above-mentioned embedding wiring, in 
case a slot pattern is formed in an insulating layer, a slot pattern with partial narrow 
aperture width is formed by forming the island pattern which consists of the insulating 
layer concerned in the slot pattern concerned. For this reason, in case chemical 
mechanical polishing of the conductive layer on an insulating layer is carried out, after 
polish reaches even the insulating layer concerned, the dishing phenomenon in which 
the conductive layer in a slot pattern with wide aperture width is ground more quickly 
than an insulating layer is prevented, and flattening of the front face of embedding 
wiring is carried out. 

[0008] Moreover, inside the above-mentioned embedding wiring, since the island 
pattern of the same quality of the material as the insulating layer which reaches the 
top-face height of an insulating layer from the base of a slot pattern is arranged, the 
partial aperture width of a slot pattern becomes narrow. For this reason, the 
embedding wiring concerned was formed of chemical mechanical polishing to which the 
conductive layer in a slot pattern with wide aperture width prevented the dishing 
phenomenon ground more quickly than an insulating layer. 


[0009] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
Drawing 1 (l) - (3) is the important section sectional view showing the formation 
approach of embedding wiring of this invention according to claim 1, and especially 
drawing 1 (3) is the important section sectional view showing an example of embedding 
wiring according to claim 2. Here, how to form embedding wiring according to claim 2 
is explained as the 1st example using these drawings. 

[0010] First, at the 1st process shown in drawing 1 (l), an insulating layer 12 is formed 
on the substrate 11 which consists of a semi-conductor like silicon, for example. 
Suppose that the film which consists of film of a silicon oxide system, film of a silicon 
nitride system, or other insulating ingredients is used as this insulator layer 12, and 
the silicon oxide film is used here. Subsequently, the resist pattern which is not 
illustrated here is formed on an insulating layer 12 by the lithography method. Then, 
by etching which used this resist pattern as the mask, while forming the slot pattern 
13 in an insulating layer 12, it leaves two or more island patterns 14 which consist of 
an insulating layer 12 in the slot pattern 13. 

[0011] The above-mentioned slot pattern 13 is for embedding wiring formation 
containing a pad part or a wiring part, for example, is formed in the aperture width of 
W= 10 micrometers, and a depth of D= 0.35 micrometers. And for the above-mentioned 
island pattern 14, a top face is the predetermined spacing dl and d2 between the 0.3 
micrometerx island patterns 14 which are the squares of the size which is 0.3 
micrometers and adjoin in a longitudinal direction and the direction of a short hand, 
and between the side attachment walls of the slot pattern 13. It is arranged regularly. 
[0012] The relation between the aperture width of a slot pattern at the time of grinding 
embedding wiring in the above-mentioned slot pattern and an insulating layer by the 
CMP method and the depth of a hollow produced on the conductive layer front face in a 
slot pattern according to a dishing phenomenon is shown in drawing 2 here. This graph 
shows that the hollow according [ the aperture width of a slot pattern ] to a dishing 
phenomenon is not generated in embedding wiring in the slot pattern concerned in 1 
micrometer or less. For this reason, spacing between each island pattern 14 shown in 
drawing 1 (l) is set as dl and d2 =0.71micrometer, and it is made for between each 
island pattern 14 to be set to 1 micrometer or less. However, although the condition of 
having arranged the island pattern of three trains in the direction of a short hand of 
the slot pattern 13 was shown on the drawing for simplification, the island pattern of 
13 trains will be arranged in the direction of a short hand. In addition, the 
configuration and top-face product of the island pattern 14 on top are not limited. 


Moreover, arrangement spacing of the island pattern 14 is spacing which the hollow by 
the dishing phenomenon does not produce in the conductive layer in the slot pattern 13 
with the amount of polishes of the conductive layer performed at a next process, and it 
is not the value limited above. 

[0013] Next, the substrate layer which is not illustrated here on the top face of the 
insulating layer 12 including the wall of the slot pattern 13 and the exposure front face 
of the island pattern 14 is formed. In supposing this substrate layer that the quality of 
the material which becomes the adhesion layer and diffusion prevention layer of the 
conductive layer and insulating layer 12 which form membranes at the following 
process is used and using copper as the above-mentioned conductive layer, it uses for 
the above-mentioned substrate layer the titanium nitride film which formed 
membranes to 30nm thickness with the CVD method. 

[0014] Next, in the 2nd process shown in drawing 1 (2), a conductive layer 15 is formed 
on an insulating layer 12 in the condition of embedding the inside of the slot pattern 13. 
Suppose that the polish recon which diffused aluminum, copper, and an impurity is 
used as a conductive layer 15, and copper is used here. In this case, after forming the 
conductive layer 15 which consists of copper by 0.4- micrometer thickness by the spatter, 
heat treatment for 30 minutes is performed at the temperature of 450 degrees C, 
without destroying the vacuum in the sputtering system used here. By this, the flow of 
the conductive layer 15 is carried out into the slot pattern 13, and flattening of the 
front face of the conductive layer 15 concerned is carried out. 

[0015] Then, at the 3rd process shown in drawing 1 (3), a conductive layer 15 is ground 
from a top face by the CMP method until the top face of an insulating layer 12 is 
exposed. Here, a conductive layer 15 and the substrate layer concerned are ground, and 
it leaves a conductive layer 15 only in the slot pattern 13 until the conductive layer 15 
and the above-mentioned substrate layer of insulating-layer 12 top face are removed 
completely. Of this, the embedding wiring 16 which consists of a conductive layer 15 is 
formed. For this embedding wiring 16, the island pattern 14 which consists of the same 
quality of the material as an insulating layer 12 while reaching the top-face height of 
an insulating layer 12 from the base of the slot pattern 13 is the predetermined spacing 
dl and d2. It has been arranged. 

[0016] By the formation approach of the above-mentioned embedding wiring, by having 
set up arrangement spacing of the island pattern 14 as mentioned above, the partial 
aperture width of the slot pattern 13 is set to 1 micrometer or less, and polish advances, 
without making the conductive layer 15 16 in the slot pattern 13, i.e., embedding 
wiring, generate a dishing phenomenon. Therefore, it becomes possible to keep the 


polish front face 17 flat, to embed it, and to form wiring 16. 

[0017] For this reason, as shown in drawing 3 , the front face of the layer insulation 
layer 31 which formed membranes on the insulating layer 12 including the top face of 
the embedding wiring 16 becomes a flat-surface configuration. And when the upper 
embedding wiring 33 is formed in the slot pattern 32 using the CMP method like the 
2nd process and the 3rd process which were shown in above-mentioned drawing 1 (2) 
and (3) after forming in this interlayer insulation film 31 the slot pattern 32 and the 
through hole which is not illustrated here and to which it embeds in and wiring 16 is 
exposed, a conductive layer does not remain in the part on the front face of the layer 
insulation layer 31. For this reason, it is prevented that between the upper embedding 
wiring 33 short-circuits by the conductive layer remainder. Therefore, ** will become 
possible if the dependability of the multilayer-interconnection structure which 
consisted of embedding wiring 16 and upper embedding wiring 33 is secured. In 
addition, the dependability of a multilayer interconnection when multilayering 
progresses further is securable by forming an island pattern similarly with the 1st 
process of above-mentioned drawing 1 (l) having shown in the slot pattern 32 with 
which the upper embedding wiring 33 is formed. 

[0018] as mentioned above, copper wiring which had a technical problem in 
dependability in processing by dry etching since formation of reliable embedding wiring 
was attained dry etching - it becomes possible to form at a free process. That is, it is 
necessary to make substrate temperature into an elevated temperature in formation of 
copper wiring by dry etching like RIE. However, there was a case where copper wiring 
separated in response to the effect according [ the barrier metal used as the substrate 
of copper wiring ] to heat stress, by making substrate temperature into an elevated 
temperature. Moreover, in the dry etching in an elevated temperature, when the 
compound of the chlorine and copper which are an etching gas component adhered to a 
chamber wall, there was a case where an etching rate was changed. Thus, with the 
wiring formation technique by dry etching, application of copper wiring to a 
semiconductor device was difficult, however - above dry etching — it becomes 
possible by having made it possible to form copper wiring at a free process to put 
application of copper wiring to a semiconductor device in practical use. 
[0019] Drawing 4 shown below is the important section sectional view showing the 2nd 
example of embedding wiring. This embedding wiring 16 makes the top-face 
configuration of the island pattern 14 of the embedding wiring 16 shown in the 1st 
example of the above the 0.3micrometerxl5micrometer Rhine configuration. And this 
island pattern 14 is arranged so that that long side may become parallel to the 


longitudinal direction of the slot pattern 13, and it is arranged so that between each 
island pattern 14 located in the direction of a short hand or between the side 
attachment walls of the island pattern 14 and the slot pattern 13 may be maintained at 
spacing not more than dl = lmicrometer. In addition, the aspect ratio and top -face 
product of the island pattern 14 on top are not limited. Moreover, arrangement spacing 
of the island pattern 14 is spacing which the hollow by the dishing phenomenon does 
not produce in the conductive layer in the slot pattern 13 with the amount of polishes 
of the conductive layer performed at a next process, and it is not the value limited 
above. 

[0020] The direction of a short hand of the embedding wiring 16 will be intercepted 
with the island pattern 14 by the embedding wiring 16 of the above-mentioned 
configuration. When it embeds by electromigration or the stress migration and a void is 
formed in wiring 16 from this, this void embedding and crossing the direction of a short 
hand of wiring 16 is prevented, and it can prevent that the embedding wiring 16 is 
disconnected. It becomes possible to aim at improvement in the dependability of thick 
wiring with which current density becomes high by this. 

[0021] Moreover, the above-mentioned embedding wiring 16 is manufactured in the 
same procedure with drawing 1 having shown. Under the present circumstances, since 
the island pattern 14 which intercepts the direction of a short hand of the embedding 
wiring 16 had been arranged at intervals of 1 micrometer or less, it was formed of 
chemical mechanical polishing which was formed in the 1st example of the above and 
which embedded and prevented the dishing phenomenon like wiring. 
[0022] 

[Effect of the Invention] It can prevent that embed in case chemical mechanical 
polishing of the conductive layer on an insulating layer is carried out, it embeds in a 
slot pattern and wiring is formed by according to the formation approach of embedding 
wiring of this invention forming an island pattern in the slot pattern of an insulating 
layer, and narrowing the partial aperture width of the slot pattern concerned, as 
explained above, and the hollow by the dishing phenomenon is formed in the front face 
of wiring. Therefore, the surface smoothness on the front face of polish is secured, and 
it becomes possible to aim at improvement in the dependability of the multilayer 
interconnection which applied embedding wiring. 

[0023] Moreover, according to embedding wiring of this invention, it becomes possible 
to make the embedding wiring concerned into a forming-by chemical mechanical 
polishing which prevented dishing phenomenon thing by arranging the island pattern 
which was formed in the slot pattern of an insulator layer and which embeds and 


reaches in wiring at the top-face height of an insulating layer, and narrowing partial 
aperture width of a slot pattern. Therefore, the surface smoothness of an insulating 
layer and an embedding wiring front face is secured, and it becomes possible to aim at 
improvement in the dependability of the multilayer interconnection using embedding 
wiring. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing l] It is Fig. 1 explaining the 1st example. 

[Drawing 2] It is the graph which shows wiring width of face and the dishing depth. 
[Drawing 3] It is Fig. 2 explaining the 1st example. 
[Drawing 4] It is drawing explaining the 2nd example. 
[Description of Notations] 

12 Insulating Layer 

13 Slot Pattern 

14 Island Pattern 

15 Conductive Layer 

16 Embedding Wiring 


Abstract" 

PURPOSE: To provide a formation method of a buried wiring which can ensure flatness 
of a polishing surface and a buried wiring. 

CONSTITUTION: An insulation layer 12 is etched for forming a groove pattern 13 in 
the insulation layer 12 and an island pattern 14 which is formed of the insulation layer 
12 and is almost as high as the layer 12 inside the groove pattern 13 at a fixed interval. 
A conductive layer 15 is formed on the insulation layer 12 to bury the inside of the 
groove pattern 13. The conductive layer 15 is polished by chemical and mechanical 
polishing until the insulation layer 12 is exposed and a buried wiring 15 composed of 
the conductive layer 15 is formed inside the groove pattern 13. Thereby, the conductive 
layer 15 is chemically and mechanically polished making an opening width of the 
groove pattern 13 partially narrow and a buried wiring 16 wherein dishing 
phenomenon is prevented is formed. 


[Translation done.] 
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[001 6 ] ±ES«>i&*E«<DJBfi!c73;i-CI*, 
-> 1 4 ©ESHBS£±ECD J: 5 lc«j£ UfcC <h (c«fc o 
T, ai/t^->l 3CD6P7i-A*PS:§flPi|i#1 /imftTFlCtt 

y. jg/\-*->i 3rtonn 5-r/<cfc^s«>ji*E 

iifr-T*. Ut#oT, ilSH 7$fli;ffotI 
[0 0 1 7] Z.<Drc6b. 0 3 IC^-T J: 5 IC. S«>&*K 

3 1 3 2idd-C(±0^U/j:l\a«6ia*E 

mi 6*«as*i±*^u-*--;ut*^rtufcafe» ±E 

01 (2) , (3) lC*UfcJB2ieatfK!3ISiR| 
«lCCMP;^fflOTg/^->3 2F«3(C±)ia«)a* 
Ei^3 3£Jf5j£L7i:i§^. MMIftllJI 3 1 <D«®±©- 
»»Jc3«Ji**«l*c:«!:li«:i\. c©£«n ±JB«»i& 

»a*Eir3 3-c«fi£$n;t^SEiMj«ii©(tiSit*Jt 

fiEStl-S^/^^-^S 2rt(C. ±C©H1 (1) <0»!1 

[0018] ja±<0«fc5ic ms!ii4©^i^a«>j&*E» 

fiJcTI*, S4SSS*^S(Ct-*^g«<«*. ua»u. s 
45SS5:i^Slcf SCilciot, ffiEM<DTKb<t«:& 

/n' y fjutmx b isxizjiZ&wz&iiTmmtfi 


( 4 ) 
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ttfi^mztt*. 

[ooi 9] ;*ic^-r@4ii, m.sb~&&.w.%k<Dm 2 HJfi 10 
0ii£7*-fWaiB?r®0T<fc-5. C<Dil«>ji*B2iSSl1 614, 
±IH^1 HSfiffiJT^L^:S«)^*@Ei^1 ecDB/t^-y 

1 4 <7)±ffiff$t*;£ 0 . 3 Mmx 1 5 m m^^T >1&WZ 

3<DmttfalZ*IUT*:<D&mWf7lZti;2><i: 

?icEisn> s^^isjiciftB-r-s^&ft/t^-v i 4p B i 

3=;tl4S/\°:$'-> 1 4il^->l 3<DffiiJIS<t<OF^^ 
di =1 KmLUTor4Pglc«7tft£<fc?(cEM£tt-3o 
ft. S/^->1 4(D±®(D*Sf«i:tS^±a»(i|5SS$ 
WbCTIiftl^. &/\°*->l 4 coiEBFslpg 20 

m<Dxmxf7t>n^mmm(Dmmmizj:z>x. m/* 
i 3to<DmnmizT* visxfmmz&zm&tfi 

[0020] ±umm<Dmit>&frw.i& i 6 14. 

ESS I 6©3S¥^|p|**S/t^-> 1 4 |c<fcoTig®r$n 

g«>a*EflM 6©»i¥*fi*«idB-r*cd:**i»its 

ft. Stt>&*EIIM 6#»f»-r-5::<fc£R&jtT£'5. c 30 
tl(C<t^T, 1I3lEffiffi#S<&£*UEIS<D{l!SB14tf>fi] 

±&mz>z\£AT5imzftz. 

[0 0 2 1 ] ±SSS«>&*Eili£ 1 6 14. IS 1 Tt* 

\sit£mm<D¥m-vM]&2nz>. cobs. s«>&*e« 

1 6©)S¥*fi|*a«t*i/^-> 1 414. 1 MmJU 


[0 0 2 2] 

W±KWLfcJ:5lC*5eM<oa«e>a*E 
aa>£j£#& lc«fcft(4\ JfetteoiS/i* - >rt ic£/t* 
->*»J«UTa»3l/t^->©»#tt<i:||p(i*KH6 

TS/^^->rtica»ia*Eii8*^j«-r-5Bgica«£)ia* 
Essoa® icf -r -> > ^iim <c j; zm&ti<mi& <* n-s 

«£tt. Stt&*E^£®fflU;t£/iE*l<AmiI14<£{p] 

[0 0 2 3] Sfc. *fgW<aS#>&*Kfc§HC<fcnf4. 16 
ft m<DMrt* - > {Cflgfi£<* ft*:JI«>&*Ef§F«9 icjftlf 
BcD±®if55 leaf - >£KS UTI/^ - > 

<DaJtttt&^Di|g£J*<ir-5C<!:T\ ^SS«>j&*E^ 

*E*g£^7t#JfE8IO«j|g1±<Dfi±£0.5 C tifiS\ 
[HlEi0>n*&ft9J] 

[0U mi **fcffi]£i&8;hi--£gs i 0-C&-5. 

[02] ElM^T'f y'»tf'M2&7jii-# : 7 7T*& 

[0 3] m 1 H«5fJiJ^|jiB^^-^m 2 0T&-S, 
[04] l|2||«E#j^|ji^t-Sl|T'^S 0 
[fc^©SlW] 
1 2 IfeM 

1 3 ms**-> 

1 4 

1 5 mmm 

1 6 a«>jA^iEi^ 


[0 2] 


[0 3] 



10 V 10. i 0 - 
ESWS ( M m) 
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[01]' [04] 



